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I. AHHOTAIMA

1. Heab u 32124 AUCHUTLTHHBI

TexHomorMM M MaTepHAIOBECHUE — MEXIUCIUIUIMHAPHBINA pa3lie]l HayKH,
O0OBEKTOM HW3yYeHUS KOTOPOTO SBISETCA W3MEHEHHE CBOWCTB MAaTEpHaOB B
3aBUCUMOCTH OT 33JaHHBIX (DAKTOPOB B KOHTEKCTE COBOKYITHOCTH IIPUEMOB U CITIOCOOOB
WX W3TOTOBJICHUS JUISI MPOMBINIJIEHHOTO M OBITOBOTO mpuMeHeHus. K u3zydaembiM
CBOMCTBaM OTHOCATCS: CTPYKTypa BEUIECTB, dJIEKTPOHHBIC, TEPMUUECKUE, XUMUYECKUE,
MarHuTHbIE, ONTHUYECKUE CBOMCTBa MarepuaioB. KpoMme Toro, 3tTa Hayka HCHOJb3YyeT
IIEJIBIA PSITT METOJIOB, TIO3BOJISTFOIINX UCCIEAOBATh CTPYKTYPY MaTEPHAIIOB.

[Ipy M3roToBIEHNN HAYKOEMKHX W3JACIUH B MPOMBINIJICHHOCTH, OCOOCHHO TPH
pabore ¢ 0OBEKTaMH MHUKpPO- M HAHOPa3MEpPOB HEOOXOJUMO JETAIbHO 3HATh
XapaKTEPHUCTHKY, CBOMCTBA M CTpOEHHE MaTrepuaaoB. Kpome 3TOro, BaKHOE 3HAUYCHHE
UMEeT BIUSHUE CIOCOOOB 00pabOoTKM W TmpeoOpa3oBaHus MAaTEepUajoB MpU
UCIIOJIb30BAaHUU PA3IMYHOTO TTPOMBIIIIEHHOTO U JIA0OPATOPHOTO 00OPYI0BAHMUS.

Lleau ocBOCHMS TUCLIUILINHBI:

3HaKOMCTBO CTYJIEHTOB C

- TeOpHEH O MOJMMEPHBIX HaHOMAaTepuajaX M HaHOCTPYKTYpaxX, CPEACTBAMHU HX
XapaKTepU3aIuy U Cloco0aMu OTNPECICHUs] X CBONCTB;

- OCHOBaMH Pa3pabOTKH CIIOCOOOB UX MOJYICHHUS.

3amaun OCBOCHHMSI TUCIIATIITUHBI:

— TIOJTYYCHHUE CTYJEHTOM OCHOBHBIX CBEICHHUH O TMOJUMEpax W OCHOBHBIX BHIOB
HAHO OOBEKTOB, CIOCOOOB UX MOJIYYCHHS, KOMOMHUPOBAHUHU U IPUMEHEHHUS;

— TOJITOTOBKA OakajlaBpa, BJIAJICIONIECTO 3HAHUSIMU OCHOB TIPUHITUIIOB TTOTYYCHUS
MOJITUMEPHBIX HAHOMATEPHUAJIOB.

[IpakTrueckuii pa3aen Kypca pacCUUTaH Ha MOJIYYCHHE CTYJEHTaMU HABBIKOB B
IUTAHUPOBAHUHM W TIPOBEJCHUU SKCIICPUMEHTOB, OOCCIICUMBAIONINX HMX IOTYYCHUE U

XapaKkTepu3aluio.



2. MecTo nucuunnubl B cTpykType OOII

Hucnunnuna «TexHnonoruu u mMatepuaioBeieHue (oJMMephl - HaHOPa3MEPHbIE
CTPYKTYPBI)» U3y4aeTcsi B MOAYJIE DIIEKTUBHbIC TUCIUIUIMHBI 4 broka 1. JlucuuninHs
4acTy y4eOHOro miaHa, opMupyeMon ydyacTHUKaMU 00pa30BaTeIbHBIX OTHOILICHUM.

Ona sBIAETCS OJHOM W3 JUCHUIUIMH YYaCTBYIOIIMX B MPOo(eccHOHaIbHOM
MOATOTOBKE OakajmaBpa ¥ OOeCmedYMBaeTCs AUCITUIUIMHAMH €CTECTBEHHOHAYYHOM
rpynmnel (MaTemMaTuka, WH()OpPMAIMOHHBIE TEXHOJOTHH, XUMHS) M AUCHUIUIMHAMHU
UHKEHEpHOW HampaBiieHHOCTH. ColepkaTelbHO oOHa (GOPMHUPYET Yy CTYJIECHTOB
JIOCTATOYHbIC 3HAHUSI, TO3BOJSIONIME YMETh pelaTth MNpoOJIeMbl, CBS3aHHBIE C
UCCJIeIOBaHUEM, Pa3pabOTKONW M MPUMEHEHHEM BBICOKOA(P(EKTUBHBIX MaTEpPHAIOB B
Pa3JIMUHBIX OTPACIISIX MPOMBIIIUICHHOCTH. B CBOIO ouepesh, AucuIuiiHa GOKyCUpyeTcs
Ha U3yYECHUHU BOIPOCOB YNPABJICHUS MPOEKTAMHU U CO3/IaHUsI HAHOMATEpHUaJIoB Ha 0aze
MOJIMMEPHBIX ~ HAHOMATEepHAJIOB, OOECleYrMBaeT  aJanTalyio  CHEIUaINCTa IO
YIpaBJICHUIO HHHOBALMSIMU B TIEPBUYHOM JIOHKHOCTH, @ TAK)KE€ TOTOBUT O0YUYarOITUXCS
K TIPOXOXKJIEHUI0 Yy4yeOHOM W NPOU3BOJCTBEHHOW MPAKTHK, BBIMOJIHEHUIO HAy4YHO-

UCCJIeI0BATEIHCKON U BBIITYCKHOM KBATU(UKAITMOHHON PabOTHI.

3. O0beM aucHUIUIMHBI: 3 3adeTHble enquHuIbl, 108 akameMuyecKuX 4acoB, B
TOM YHCJIE.

KOHTAKTHAsl ayJAUTOpPHAasi padora: jekiuu 26 4acoB, MpaKTUYECKUE 3aHIATUS 26
4acoB, B TOM YHCJIC MIPAKTUYECKas MOATOTOBKa 26 4acoB;

camocTosiTeIbHas padora: 56 gyacos, B TOM 4ncie KOHTPOJb 27 4acoB.

4. Ilnanupyemblie pe3yJbTaTbl 00yYeHHUS] MO AUCHMILIMHE, COOTHECEHHbIE C

IVIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOCHHSI 00Pa30BaTEeILHON POrPaMMbI

MnaHvpyemble pesybTaTbl OCBOEHUS MnaHvpyemble pesyabTaTbl 06yYyeHMs No gUCLUNANHE
obpasoBaTesibHOM Nporpammbl

(bopmmpyemble KomneTeHUMN)

YK-1. CnocobeH oCyLecTBaATb nouck, | YK-1.5. PaccmatpmsaeT u npegnaraer BO3MOMKHble
KPUTUYECKMIA aHaNM3 U CUHTE3 MHOOPMaLMK, | BapuaHTbl pelleHna NOCTaBAEHHON 3a4auu, OLEHUBAA WX
NPUMEHSATb CUCTEMHbBIN NOAXOA ANA PeLleHns [OOCTOMHCTBA M HeJOCTaTKM.

NOCTaB/NIEHHbIX 3a4a4.




MK-1. CnocobeH BbINOAHATb aHanu3 pesyabTtaTos | MK-1.1. OcyuwecTtsndaer NOCTAaHOBKY 3a4a4M  Ha
TEXHOI0MMYEeCKUX TeXHO/I0rM4yeckne nccneoBaHuA.

nccaenoBaHUiA NPOAYKTOB. MK-1.2. KoopauHupyet TEXHONOrn4yeckune
nccnenoBaHuA.
MK-1.3. AHanu3npyeT pesynbTaTbl TEXHO/IOMUYECKNX
nccneaoBaHUM.

5. @opma NpPoOMeKYTOUHOM aTTeCTAIMU U CEMECTP MPOXO0KIEHUS

DK3aMeH B 8 cemecTpe.

6. SAI3bIk NpenogaBaHUsN: PyCCKHIA.

Il. Copep:kanne IAMCHMIVIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM C YKa3aHHEM
OTBECHHOI0 HA HHUX KOJIHYECTBA AKAJAEMHUYECKHX YaCOB M BHAOB Y4YeOHbIX
3aHATHI

1. Jloisi cTyieHTOB 04HOii GopMBbI 00yUeHUst
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1. BBEJIEHUE. 2
2. OCHOBHBIE I[MTOHATHUA OU3UKU 2
I[MOJIMMEPOB 1 HAHOKOMIIO3UTOB 30
3. CTPYKTYPA I[MTOJIMMEPHBIX 2 4

HAHOKOMIIO3UTOB (ITHK)
3.1. Teopus nepkosnALuy (MIPOTEKAHUS)
3.2. AHM30TpOITHAs NEPKOIALUSL

4. HATIOJIHUTEJIN TS TTHK 2 4
4.1. lucnepcHbie HATTOTHUTEN
4.2. Hano4acTHIIBI METAJLIOB
4.3. I'paden
4.4. TexHn4yeckuil yriepos (caxa)
4.5. @ynnepeHsl U yraepoaHble HaTOTPYOKH
4.6. HenpepbIBHBIE BOJIOKHA
4.7. YriepoaHble BOJIOKHA

5. IIOJIMMEPHBIE MATPULIbI JIA ITHK 2 4
6. METO/IbI ITOJIYYEHU A ITHK 2
7.* KOHTAKTHBIE SBJIEHMA HA T'PAHULE 2 4
[MOJIUMEP/HATTIOJIHUTEJIb
8. MOJIEKVYJIAAPHBIE ITHK 2
9. TEIVIO®U3NYECKUE CBOMCTBA 2
[MOJIMMEPOB U ITH

9.1. TeroBoOE pacuIpeHue MoJINMEPOB 4

9.2. TeroBoe pacuirpeHne KOMIO3HIINH




9.3. ®a3oBble mepexoAbl MOJ  BO3JACUCTBUEM
TEMIIEPATYPhI
10. MEXAHUYECKHWE CBOMCTBA ITHK 2 4

10.1. ledbopmarus nmoaumepoB

10.2. ledopmaniust KOMITO3UIHIA

10.3. ®azoBble TmEepexoAbl MOJ BO3JCUCTBHUEM
MEXaHUYECKUX HArpy30K

11. BAPBEPHBIE CBOMCTBA ITHK 2

12. U”TOI'OBOE 3AHSATUE 2 30
NCIIOJIb3BOBAHUE ITHK

HUTOI'O 108 24 24 60

I1l. [lepeyenb yuyeOHO-MeETOAUYECKOTO OOecmeYeHHs JIs1 CaAMOCTOSITEIbLHOM
padoThI 00Yy4AKOIIMXCS MO JMCHUIINHE

— IIJIaHBI IPAKTUYECKUX (JTAOOPATOPHBIX) 3aHITHI U METOIUYCCKHUE PEKOMEH/ IAlINH
K HHAM;

— METOJIMYECKHE PEKOMEHJAIMA TI0 OPTaHM3aIllid CaMOCTOATEIBHON pabOTHI
CTYJICHTOB TIPH PEIICHUH TIOCTABJICHHBIX 3a/a4;

— BOIIPOCHI JIJIsI CAMOCTOSITEIIBHOTO U3yUEHUS;

— IIPUMEPHI BOTIPOCOB | 33/1a4, UCIOJB3YEMBIX MPH OIICHKE YPOBHS KOMITCTECHITAN
B KaTeTOPHIX 3HaTh, YMETh, BIAJCTh;

— BOTIIPOCHI JIJIs1 TOATOTOBKE K AK3aMEHY.

V. ®oHj 0LleHOYHBIX CPeCTB /sl IPOBeAeHUs] MPOMEKYTOYHOM aTTecTalun
00y4aromuxcs 1Mo TUCHUILTHHE

Hapsimy ¢ ecTecTBeHHOHAay4yHBIMHM JUCHMIUIMHAMKA 0a30Bod dyactu Onoka bl
JUCLAIUIMHA «TEeXHOIOTMM W MaTepualioBe/IeHHE (IOJMMEPHI - HAHOpPa3MEpPHBIE
CTPYKTYPBI)» yd4acTByeT B (hOPMHUPOBAHUN OOIIEHPOPEeCCHOHATBHON KOMIICTCHITUH
OI1K-7 «CnnocoOHOCThIO IPUMEHSTh 3HAHWSI MaTEMATUKH, (PU3UKU U €CTECTBO3HAHMUS,
XUMHUH U MaTepUaTIOBEICHMSI, TEOPUH YIPaBICHUS U MH(OPMAIMOHHBIE TEXHOJIOTHH B
WHHOBAIIMOHHOW  JeATeNbHOCTH» U mpodeccronanbHor  kommerenuun  [1K-10
«CTIOCOOHOCTBIO  CIUIAHUPOBATh  HEOOXOJIWMBIA  DKCIEPUMEHT,  IOJYUYUTh
aJICKBATHYIO MOJIEJIb M UCCIIEIOBATh €€».

dDopma npoeedenusn IK3ameHa. CTYJCHTBI, OCBOMBIIUE MPOTrpaMMy Kypca MOTYT
MOJIyYUTh OLIEHKY II0 HUTOraM CEMECTPOBOM M IOJYyCEMECTPOBOM PEUTHHIOBOM
aTTecranuu corjlacHo «IlonokeHuio o peHTHHroBoi cucteme oOyueHus TBI'Y»
(mpotoxoi Ne§ ot 30 anpens 2020 r.).

Ecmn ycnmoBust «llosmoxeHuss 0 pEUTHUHIOBOM CHCTEME ...» HE BBINOJHEHBI, TO
JK3aMeH cphaercs corjacHo «llonokeHnro O MPOMEKYTOYHOM AaTTeCTaluu
(9K3aMeHax W 3a4yeTax) OOyYaroMIMXCs MO MPOrpaMMaM BBICHIETO OOpa3OBaHMUS
TBI'Y» (mporokon Nell ot 28 anpenst 2021 r.)

Ilpumep onpocrnozo nucma 013 nonycemecmposou ammecmayuu:
1. Apmuposannvim noauMepHbIM KOMHOZUYUOHHBIM MAMEPUATOM HA3bLIBAIOM.:
a) 2emepo2eHHyI0 cmMecb NOTUMEPOS;




6) CMeChb nojaumepa u uU3omponHo20 HanoJjHumell,
6) CMecCb noaumepa U dHu3omponHoco HanojiHumeJiA.

(omeem 8)

2. B kauecmee apmupyowux HanoJiHumesnel ucCnoib3yon:
a) 80110KHA, 6) 2panyivl; 8) NOPOUIKU.

(omeem a)

3. B kauecmee ceazyrouux Hapsaoy ¢ peakmoniacmamu UCnoib3yom.
a) mepmonnacmsl, 06) KAyuyKu, ) NOPONIACMbI.

(omeem a)

4. 3asucam au ceolicmea uz0eauti U3 NOAUMEPHBIX KOMNOZUYUOHHBIX MANEPUATLO8
Om MexHoN02UU UX POPMOBAHUSL:
a) 0a, 6e3yCclnoeHo; 0) Hem, He 3a8UCAM, 8) NO-PA3ZHOMY NPU PAZTIUUHBIX
MeMnepamypHvix perCUMax.

(omeem a)

IHIkana oyenuganusn: MakcumanbHas BO3MOKHAs OIICHKA 32 3al0JTHEHUE
onpocHoro nucra (bunera) cocrapiget 8 6amoB. OHa CKIaAbIBACTCS U3 OLICHKU
YpOBHSI 3HaHUH (MakcUMyM 2 O6aJIJIOB), yMEHUM (MakcuMyM 2 0ajjioB) U BIaJeHUN
(makcumyM 4 6amioB). OnieHKa CyMMHpYeETCs ¢ OaliaMu MOJy4YeHHBIMU Ha

DK3aM€EHE
1. TunoBmbie

KOHTPOJIbHBIC

3aJaHusdA

ISt NPOBEPKH YPOBHA

copmupoBannoctu kommnereHuuu OIIK-7 «CnocoOHOCTHIO MPUMEHSTH 3HAHUS
MaTeMaThKu, (U3MKH W E€CTECTBO3HAHUWS, XUMHHM W MaTepUalOBEICHUS, TCOPHUU
yrpapJieHus: U THHOPMAITMOHHBIE TEXHOJIOTHH B MHHOBAIIMOHHOW JACSITETLHOCTI

Jran
¢popmupoBanus

KOMIIeTeHIINH, B
KOTOPOM y4acTBYyeT

TunoBble KOHTPOJIbHbIE
3aiaHusl JIsl OLIeHKH 3HAHUM,
yYMeHWii, HABBIKOB

IToxa3zaTesin M KpUTEPHUU OLIEHUBAHUS
KOMIIETEeHIINH, IIKAJIA OLeHUBAHUSA

AUCHHUILIMHA
MIPOMEKYTOUHBII 3adanue 014 nposepku Bmopoii yposenw Ilepeviit yposens
chopmuposannocmu (2 6anna no kaxcoomy | (1 6ann no kaxcoomy
81a0eHuli: Kpumepuio) Kpumepuio)
HaHOKOMIO3UTBI Ha ocHoBe|MOKeT CBOOOIHO 3HaeT 00 OCHOBHBIX
TIOJIMMEPOB U KEPAMUK COYETAIOT BloriepupoBaTh CIIOCO0aMM |CIIoco0ax, MOayYSHHS
cebe  KadectBa  COCTABNSIONNX 1o yyyeHps HAaHOKOMITO3UTOB U
KOMIIOHCHTOB: TUOKOCTE, | o 1 OKOMIIO3HTOB 1 HEKOTOPBIX chepax ux
YUPYFOCT,  IepepabaTLBacmocth OpPUEHTHPOBATHCS B MIPUMEHEHUSI.
MOJIMMEPOB M XapaAKTCPHBIC I
CTCKOJ TBEPAOCTD, YCTOfIQHBOCTL K OCHOBHBIX C(bepax ux
H3HOCY, BBICOKUH IIOKa3aTcJIb HpHMeHeHHH'
CBETOIPEIOMIICHHSI.
I'me otu cBoOlicTBAa MOTYT HailTH
CBOE IIPUMEHEHHUE?
MIPOMEKYTOUHBII 3adanusn onsa nposeepxu Buvicokuii Cpeonuii Husxui
cghopmuposannocmu ymeHuil: YPpOoBeHb YPpOoBeHb ypoeenp
(3 6anna no (2 6anna no (1 6ann no
Kaxcoomy Kaxcoomy Kaxcoomy
Kpumepuio) Kpumepuio) Kpumepuio)
3aoayu muna: Cocrasnsier Cocrasnser Nmeer
ITnoTHOCTS HAHOTPYOOK B ISATH Pa3 aIrOpUTM aJITOPUTM NpEJCTaBICHUC
MCHBIIC, YEM Yy CTAJIM, & IIPOYHOCTH

6




oonbiie. Ecmu

B JIECATKH pa3 peleHus peleHus 0 alropuTMe
MEXIy  COCCAHMMH  BOJOKHAMH [[OCTABJICHHOM |[OCTaBJIECHHOW |pelleHUs
HOMMMEPHOTO MatepHandiza nayy, 3aJla4H, BIaJEeT [[I0OCTaBICHHON
MMOMECTHTh HAHOTPYOKY, CBsi3aB €& cBOGOIHO OCHOBHBIMMU a2,
;enoq:f;ﬁ o y;??fff:f?ﬁ BIIa/IeET MIOHSATHAMH O |OCHOBHBIX
BO3pacCTeT IIPOYHOCTH JaHHOT O OCHOBHBIMH [THK u TOHATHSAX
yuacTKa? MOHATHSIMUA O |cooTHoweHusimu|Teopun [THK n
Kakoe yBenmuenne npounoctuHHK H IIPUMEHSAEMOI0  |COOTHOILIEHHUAX
nouMepa naer 106aBKa|COOTHOIICHUSIMHU | MAaTEMaTHIECKOT | IPUMEHSIEMOTO
HaHOTPYOOK B 0,6% ? IPUMEHSIEMOI0 |0 ammapara. MaTeMaTUYECKO
MaTemaTtnueckor|Jlomyckaer To ammapara, HO
0 ammapara. (hakTHyeckue  |3aTpyAHAETCS
OImmOKH, HE pu
HCKaXalolue |00bACHEHUU UX
00II1eTo CMBICTA. |CYTH H/HITH
JTOTTyCKaeT
(hakTryeckue
OIINOKHU
penIeHus
3aJauu.
3adanus onsa nposepxu Buicokuit Cpeonuii Huskuii
cghopmuposannocmu 3Hanuil:  |ypoeens (3 yposens (2 yposeny (1
oanna no oanna no oann no
Kaycoomy Kaycoomy Kaxcoomy
Kpumepuio) Kpumepuio) Kpumepuio)
Kaxkoit u3 nepedncieHHbIX 3HaeT OCHOBHBIE |3HAET OCHOBHBIE |3HAET
METOJIOB ITO3BOJISIET «BUAETHY  |(hr3muecKue (hnsznueckue OTPBIBOYHBIE
HaHOYaCTHUIbI: IIPUHOHAIIBI IIPUHOHAIIBI CBCACHUA 06
a) ONTHYECKAsT MUKPOCKOIIHS 0) |Iexarue B JeXKaInue B MeToaax
nH(ppaKpacHas CIEKTPOCKOITHS; |OCHOBE Ka)IOTO [OCHOBE Ka)I0TO [MCCIeIOBAHUH.
B) JICKTPOHHAsI MUKPOCKOIHUS.  |[METOAA. METOo/A.
(otBeT 0) Criocoben Criocoben
OOBSICHUTH OTBETUTH Ha
CTIOCO0BI MOCTaBJICHHBIN
NPOBEICHUS BOIIPOC.
UCCJIIEIOBAHUI.
YrnepoaHele HaHOpa3MepHble  (3HAeT OCHOBHBIE |3HAaeT OCHOBHBIE [HIMeeT
HAIOJIHUTEIN 110JIy4YaroT: nousTus. He ITIOHATHA. OTPBLIBOYHBIC
a) KpeKUHIoM He(TH; 0) JIOTTYCKaeT Homyckaet 3HaHUA 00
TEPMHUUECKUAM Pa3II0KEHUEM (hakTHYeCKMX  |HECYIIECTBEHHBI [HAHOPa3MEPHBIX
rpadura; B) CKUTaHUEM raza.  |OIIHOOK. € OIIMOKM, HE  |HATIOJHHUTEISX.
(otBer 0) HCKaXKaroIue
001I1ero cMeICIa.
OMNOKCUIHBIE CMOJIBI 3HaeT 3HaeT HNwmeer
SIBIISIIOTCSL OTHUMU W3 OCHOBHBIE OCHOBHBIE OTPBIBOYHBIE
JIYYIIUX BUIOB CBA3YIOIIUX  |BUIBI BU/IBI 3HaHUsA O
n3-3a: A. XOpouen aaresuell |MOJUMEPHBIX  [[TOJIMMEPHBIX  |[OJMMEPHBIX
K HanojHuTemo, b. ioxoi  |marpui. He MaTpULL. MaTpuLax.
aAre3uey K HaloJIHUTENo, B. |tonyckaer Jonyckaet
HEUTPaTBbHOTO OTHOLIEHHS K |(DaKTUUECKUX |HECYIECTBEHH
HaIlOJHUTENO, ['. u3-3a OIIMOOK MpH  [bI€
pacTBOpPEHUs B HAIIOJIHUTEIIE. |OTBETE HA (bakTuueckue
Otser: A. BOIIPOC. OLIMOKH, HE
HUCKaXXKarolue
oOmiero
CMBICIIA.




Crnepxusaromum (paktopoM B (3HaeT 3Haer HNwmeer
HPUMEHCHNN HAHOPAa3SMCPHBIX | 0CHOBHBIE OCHOBHBIE OTPBIBOYHEIE
HAroJHUTENCH ABIACTCA: a) TUTIBI HAHO TUTIBI HAHO 3HAHUA O
BBICOKas CTONMOCTS; 6) pPasMEPHBIX  |pa3sMEpPHBIX  |OCHOBHEIE
HEMOCTYIHOCTD CI’IpI’H;“B) HAIMOJIHUTEJIEH [HAMOJHUTENEH |TUIIBI HAHO
OTCYTCTBHUE TCXHOJIOTHU.
(oTser a) U CIOCOOBI UX |M CIIOCOOBI MX |pa3MEpHBIX §
MPUMCHCHHS. |IPUMEHCHUSI. |HAMOJHUTEICH
He nonyckaer |[Jomyckaer . Jonyckaer
CYIIECTBEHHBIX [HECYIIIECTBEHH |HECYIIECTBEHH
OLIMOOK MPH  [bI€ ble
dbopmynupoBke |pakTrdeckue |pakTHUIEeCKHe
OTBETA. OIINOKH, HE OIIMOKH, HE
HCKKAIONINE |MCKAKAIONINE
oOmiero o0miero
CMBICTIA. CMBICITa
OTBETA.
2. Tunosble KOHTPOJIbHBbIE 3aJaHus NI NPOBEPKH YPOBHS

chopmupoBannoctu kommerennuu [1K-10

«CITOCOOHOCTBIO CILNIaHUPOBATDH

HGO6XOIIHMI>II>1 OKCIICPUMCHT, IIOJIYUUTh dICKBATHYIO MOJCJIb M HCCIICAOBATL CC»

dran

(opmupoBanus
KOMIIeTeHIINH, B
KOTOPOM y4YacTBYeT

TunoBbie KOHTPOJIbLHbIE
3aJaHud 1JIs1 OHEeHKHN 3HAHMIA,
YMEHHUil, HABBIKOB

IToxa3zaTenu u KPUTECPUH OLICHUBAHUSA
KOMIICTCHIIMH, HIIKAJIA ONCHUBAHUSA

AUCUHUILIMHA
MIPOMEKYTOUHBIN 3adanue 011 npoeepKu Bmopoii yposens Ilepewiii yposens
chopmuposannocmu (2 6anna no kaxcoomy | (1 6ann no kaxcoomy
611a0eHulL: Kpumepuro) Kpumepuio)
Kakum criocobom mMoxxHO|MokeT cBoO0HO Brnageetr ocHOBHBIMU
MOy THTH MoJTeKyspHEIi|CIEPHPOBATS NOHATHAMH | TOHSTHSMHM O
TIpY TJIAHUPOBAHUA TUTAHUPOBaHUHU
HAHOKOMITO3HT? JKCIIEpUMEHTa U 3KCIIEPUMEHTa U
MOCTPOEHUS a/IeKBaTHOM |IOCTPOEHUS
(hmznueckoit Moeny, aeKBaTHOM
MOJKET BBITIOIIHATH (hmznueckoit Moeny,
HEOOXOIUMBIC JCUCTBHSI U [MOYKET BHIMOIHUTh
MIPUHSTH HEOOXOAMMOE  |HEOOXOAMMEBIE NeHCTBHS
pelieHue. Y TIPUHSATH
HE00XO0MMOE pelIeHuE.
MIPOMEKYTOUHBII 3adanus onsa nposeepxu Buicokuit Cpeonuii Huskuii
chopmuposannocmu ymeHuil: YpoeeHs YpoeeHs ypoeens
(3 banna no (2 6anna no (1 6ann no
Kaxcoomy Kaxcoomy Kaxcoomy
Kpumepuio) Kpumepuio) Kpumepuio)
Moxer cBoboaHo |Bnageer Bnageer
Kak pacCUUTHIBAIOT
N OTIepUPOBATH OCHOBHBIMH  |[TOHSTHSIMH,
(usmaeckue CBOMCTBA) /6 ygrisiMi [IPY | OHSITHSIME,  |HCTIONB3yEMbIM
HaHOKOMIIO3HTOB Ha OCHOBC|cocrapnenun UCIIOJIB3YEMbI |H TIPU BBIOOpE
TIOJNIMMEPOB U KePAMHK? alropuT™Ma MH TIpH aropuT™Ma
TPUHSTHS COCTaBJICHUH |TIPUHSTHUS
peleHus npu aNropuT™Ma pelieHus npu
pPaccMOTpPEeHUH  |OPUHSTHSA paccMOTpeHUuHt
IIOCTaBJIEHHOM peuieHus IpU  |TIOCTaBJIEHHOMN
3a/1a4H, PacCMOTPEHUH [3a]1a4H,




BBITIOJTHUTD TIOCTABJICHHOH |BBITTOJHSCT
HEOOXO0IUMBIE 3ajauu, CTaHJAPTHBIN
JCUCTBUS U BBITIOJTHSICT MOPSIIOK
IIPUHATH CTaHJApTHBIN |IEUCTBUM
HEOOXOAMMOe TTOPSIIOK HEOOXOAMMBIN
pelieHue. JIeUCTBUM JUJISL pelieHus
HEOOXOUMBIi (331241 1
JUISL pSILICHUS  |IPUHSTHUS
3a/a4d U HE00XOIMMOTO
TPUHSTHS pELICHUS W/ WK
HEO0OXO0IMMOT0 [I0ITyCKaeT
pereHusl. (haxkTIeCcKue
OIINOKH, HE
HCKaXaIOINe
ob1mrero
CMBICIIA.
3adanusn onsa nposepxu Buvicokuii Cpeonuii Huskuii
chopmuposannocmu 3nanuii: \ypoeens (3 o6anna \yposens (2 lyposens (1
no Kax@coomy oanna no oann no
Kpumepuio) Kaxcoomy Kaxcoomy
Kpumepuiry) |Kpumepuio)
HazoBute 1yt co3panus|3Haer oOuiue 3naer oOune Mmeer
KaKUX YCTPOMCTB SBISIOTCA|(DU3HUECKUE (bU3MYecKrue |OTPHIBOYHBIC
MOJIE3HBIMU HEJIMHEHBIE| TPUHUUTIBI MPUHLMIBL  |[IPEACTABICHU
ONTHYECKHUE cBOicTBa|(DyHKIIMOHUPOBA |(PYHKIIHOHUD |5 00 00IIUX
HAHOKJIaCTEPOB. HUSI ONITUYECKHUX |OBAHUS MPUHIIbIIAX
HAHOYCTPOMCTB. |ONTUYECKUX |(PYHKIHOHUPO
QopMynupyeT |HAHOYCTPOWC [BaHMS
MPaBUJIbHBIN TB. HAaHOYCTPOMCT
OTBET. Honyckaer [B. [Jonyckaer
HECYUIIECTBEH |OINOKH, HE
HbIE HCKaXaroIIUe
(akTuueckue |001ero
OLIMOKY TIPU  |CMBICTIA.
(dhopMynupos
K€ OTBETA, HE
HCKa)Karoume
ol1ero
CMBICJIA.
HazoBute KaK MOHO|3HaeT o01IHe 3naer obumne [Mmeer
MPUTOTOBUTH METAJUIMYECKUE | IIPUHLIUIIBI IPUHLIMIBL  |OTPBIBOYHBIE
HAHOKJIACTEPHI. MOJTy4YEeHUS MOJyYEHUSI  (CBEICHUS O
METAJUIMYECKUX (METAUINYECK [TPUHLIMIAX
Ha”HoudacTull. He |ux MOJTy4YECHUS
JIONTYCKAET HAHOYACTHI. [METAJUIMYECKHU
¢daktuueckux  |[omyckaeT  |X HAHOYACTHIL.
OIHOOK. HecymiecTBeH |Jomyckaer
HBIE oHOKM pU
(akTuueckue |HopMyIHpOBK
OIIMOKH, HE |€ OTBETA.
HCKa)Karoume
o01ero
CMBbICTIa
OTBETA.




V. IlepevyeHb OCHOBHOM M JIOTIOJIHUTEILHON YUeOHOI JIUTepaTypbl, HEO0OX0AUMOH
7151 OCBOCHHS TUCHUILINHBI

a) OcHOBHas TUTEpaTypa:

1. Hanomamepuanwl: ceolicmea u nepcnekmusnvle npunodxcenus / Apocnasyes
Anopeti bopucosuu [u Op.]; oms. peo. un.-kop. PAH A. b. Apocnasyes. -
Mocksa : Hayunoit mup , 2014. - 455 c. : un., maobn. - Aém. ykazamwl 6 02]. -
bubnuoep. 6 konye pazoenos. - ISBN 978-5-91522-393-5 : 600.00.

2. MetannonoaumepHble THOpHUIHbIE HAHOKOMITO3UTHI / [Tomoraiino AnaTommii
Jmutpuesny, xapaumanuesa ['ynbxnuan MckakoBHa; H-T mpobiieM XUM.
¢usuku PAH. - Mocksa : Hayka, 2015. - 493, [1] c. : un., Tabin. - bubnuorp.
B KkoHue riaB - [Ipeam. ykas.: c. 480-490. - ISBN 978-5-02-039170-3 :
520.00.

0) JononHuTenpHas MTEpaTypa:

1) JlucnepcHO-HAIONHEHHbIC MOMMMepHble HaHokommo3utel / I'.B. Ko3zmos. -
Kazann : U3marensctBo KHUTY, 2012. - 125 ¢. - ISBN 978-5-7882-1315-6.

V1. Ilepeuenn pecypcoB HWHGPOPMAIUMOHHO-TEIEKOMMYHUKANIMOHHON CeTH
«HHTEepHET», HEOOXOAUMBIX /ISl OCBOCHMS TUCHUIIIMHBI (MJIA MOLYJIS1)

VII. Metoauueckue ykazaHusi Vi1 00y4aouXxcsi 0 OCBOEHUIO TUCIUTLIUHBI

1) Ilnansl npakmuueckux (1aOOPAMOPHBIX) 3AHAMUN U MemoouuecKue
PeKomeHoayuu K Hum:

[lnanel mpakTUYeCcKUX (J1aOOpAaTOPHBIX) 3aHATUN TMPUBENCHBI B  Y4eOHO-
METOJIMYECKUX pa3paboTKax IO BBHIMOJIHEHUIO KOHKPETHBIX 3a/1a4.

2) Memoouueckue pekomeHOauuu HO  OP2AHU3AUUU  CAMOCHOSIMEIbHOUL

paoomovl cmyoenmos npu peuieHunu NOCMAag1eHHbIX 3a0ay:

- MMOJITOTOBKA K KOHTPOJIBHBIM paboTaM M 3a4ETy IMPOBOIUTCS

® TI0 BOIIpPOCaM JjIsl pyOEKHOTO KOHTPOJIs (cM. pasaen « TpeGoBaHusS K peUTHHT-
KOHTPOJTIO»);

® 110 KOHTPOJIBHBIM Bomipocam (pasaen «[Imanel u MeTogudecKkre yKa3anusy).

Bonpocwt 0na camocmoamenvnozo uzyuenus
1. KakoBBbI OCHOBHBIE MPEANOCHUIKA COBPEMEHHOTO CKauKa Pa3BUTHUS
MPEICTABJICHUI O HAHOPA3MEPHBIX O0BEKTaAX?
2. KakoBBbI OCHOBHBIE OMNpENENCHUS M KiIacCUPUKAIUS TOIUMEPCOICPKAIINX
HAaHOMAaTEePUAJIOB.
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3. [IlpencraBneHue O KPUTHYECKOM [JIMHE BOJOKOH, HCIIOJIb3YEMBIX B
KOMIIO3ULIMOHHBIX MaTepuaiax.

4. Kakue Bbl 3HAETE OTBEPKAAOLINECS CBA3YIOIIME KOMIIO3UIIMOHHBIX IIACTUKOB
HA OCHOBE HEHACBHIIIIEHHBIX CIOXHBIX A(UPOB?

5. Kakue ocHOBHBIE BHUIbI (PUIUKO-MEXAHUYECKUX CBONCTB BOJOKHUTOB BbI
3HaeTe?

6.KakoBel  cnocoObl  MoAMGUKAIMK  TMOBEPXHOCTH  MOPOUIKOOOPA3HBIX
HaIoJIHUTENEH?

7. KakoBbI cTaiuy MOIY4YEHUs], CBOICTBA U NPUMEHEHHE KapOOBOJIOKHUTOB?

8. Kak Biusger orcimanBaHue TMOJMMEpa OT HAMNOJHUTENA Ha IPOYHOCTH
KOMIO3ULIUN?

9. KakoBbI cTaiuy MOJIy4eHUs], CBOMCTBA U MPUMEHEHHE OOPOBOJIOKHUTOB?

10. KakoBbl cmocoObl u 1eb O0paOOTKM TMOBEPXHOCTH BOJOKOH? Buabl
3aMacIuBaTeNIe U anmnpeToB?

11. YTo Takoe mMpEeMHUKCHI, TIPETperu?

12. KakoBbI cTaauy MOJYyYEHUS, CBOMCTBA U IPUMEHEHHUE CTEKIIOBOJIOKHUTOB?

13. Kak BimsieT HampaBlICHHE MEXaHUYECKOTO BO3JICUCTBUS HA IMPOYHOCTh M
MOJENb BOJIOKHUTOB?

14. Kak 3aBUCST CBOMCTBA HAMOJIHEHHBIX MOIUMEPOB OT (POPMBI M KOHIIEHTPAIIUU
YaCTHUIl HATIOJTHUTEIA?

15. KakoBbI cTagnu 1oxydeHus, CBOMCTBA U IPUMEHEHHE OPTaHOBOJIOKHUTOB?

16. KakoBO BIMsIHHME aAre3vyd HAa TPAHULE pa3zera HAMOJHUTENIb — MOJIUMEpP Ha
CBOMCTBA KOMITIO3UIIMOHHBIX HAHOMATEPUATIOB?

17. KakoBbI cTauu NOJy4YEHHMsI, CBOMCTBA U PUMEHEHHE KapOOBOJIOKHUTOB?

18. KakoBa knaccudukanuss mopomkooOpa3Hbix HamoyHuTene? CrnocoObl Hx
MOJTyYEeHHUSI.

19. Tlpeacrasnenue 06 yaapHOH NPOYHOCTH, IPEIENie MPOYHOCTH BOJIOKHUTOB.

20. KakoBbl NpUYMHBI TOBBIIMIEHUS MEXAHUYECKOM CBOWMCTB MOJHUMEPOB MpPH
BBEJCHUU B HUX HAMOJHUTEIICH?

21. KakoBbl CTaJiUM TOJYYEHHUS, CBOWCTBA U NPUMEHEHHE OJIMTOLUKINYECKUX
CBSI3YIOITUX ?

22. KakoBbI CTaIUM MOJTYYECHUS, CBOMCTBA U IPUMEHEHHE CTEKIOBOJIOKHUTOB?

23. CaBuroBas U TpaHCBepCaJIbHasi MPOYHOCTh OJHOHAMNPABIEHHBIX BOJOKHUCTBIX
KOMITO3UIIUU.

24. KakoBbl CTaauyd TOJYYCHHUS, CBOMCTBA W MPUMEHEHUE DSMOKCHIHBIX
CBSI3YIOIIUX ?

25. Uro Tako€ OCTAaTOYHBIC HAMPSHKCHUA B H3ACIUAX M3 KOMIIO3UIIMOHHBIX
MartepuanoB? MeToabl UX ONpPeaeTICHUS.

26. KakoBpl cCTaguM TIOJYYEHHUs, CBOMCTBA M NPUMEHEHHE CBA3YIOILIUX,
OTBEPKAAIOLIUXCS 110 MOJIUKOHAEHCAIIMOHHOMY MEXaHU3MY ?

27. Kakue OCHOBHBIE BUbl HAHOMATEPUAIOB BbI 3HAETE?

28. IIpuBeauTe mpuMepbl HAHOYCTPOMCTB C YKa3aHUEM UX HA3HAUYCHUSI.

29. KakoBbl NpPEUMYIIECTBA TE€TEPOrE€HHBIX MOJMMEPHBIX KOMIIO3HUIMN 10
CPaBHEHHIO C TOMOT€HHBIMH MTOJIUMEPAMH.

30. Kak onpeaensitoT onTuMaibHbIe pa3Mepbl YaCTHUI] HATTOJTHUTEIS ?
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31. Kak oueHHUBarOT ONTUMAJIBHYIO CTEIIEHb HAITOJTHEHUS ?

32. YUto Ha3bIBalOT THOPUIHBIMU U T'PAAUEHTHBIMU ApMUPOBAHHBIMU IJIACTHUKaMU
C peryJmpyeMbIMA MEXaHUYECKUMHU cBoKicTBamMu? 1IpuBenure npumepsl.

33. KakoBbl cTaguu IMOITY4YEHMs, CBOMCTBA M NPUMEHEHHUE MOIMOYTaIUEHOBBIX
cMo?

34. KakoBbI CTauH NOJyYEHHUsI, CBOWCTBA U IPUMEHEHNE TEPMOCTOMKHUX CMOJI?
35. KakoBbl cTaguu IOJy4eHHs, CBOMCTBA M IPUMEHEHUE CTEKJIOHAIIOJHEHHBIX
MOJINMEPHBIX KOMITIO3UIIMOHHBIX MaTepUajIoB?

36. Uto BbI 3HaeTe 0 Kaccu(puKaIys apMUPYIOIINX SJIEMEHTOB?

37. KakoBbI CTauy MOJYyYEHHUsI, CBOWCTBA U IPUMEHEHNE BBICOKOCUIIMKATOB?

38. KakoBbl cTamuu MOJIy4deHHs, CBOICTBAa U MpUMEHEHHE OOpPOBOJIB(PAMOBBIX
BOJIOKOH?

39. KakoBbl cTaguu TMONYy4YEeHHs, CBOMCTBA M MPUMEHEHHE OOPOYTIEPOIHBIX
BOJIOKOH?

40. KakoBbI cTauu NOJIYYEHUs], CBOMCTBA U IPUMEHEHHE KapOHU1-KPEMHHUEBbIX
BOJIOKOH?

41. KakoBbl cTauy MOJIy4EeHUs], CBOMCTBA U IPUMEHEHHNE ApAMUIHBIX BOJIOKOH?
42. KakoBO BIMSHHE CBOWCTB CBS3YIOILIET0O HAa NPOYHOCTH BOJIOKOH B
KOMITO3UIIMOHHBIX MaTepuanax?

43. KakoBbl CTaauM IOJY4YEHHUS, CBOWCTBA W NPUMEHEHUE HAHOKOMIIO3UTOB W3
KEPAMUKH U MOJIMMEPOB.

44. KakoBbI CTaAuu MOJYyYECHHUSI, CBOMCTBA U IPUMEHEHUE MATEPHUAIIOB C CETYATON
CTPYKTypoOu?

45. KakoBpl cTaguM TIIOJYy4YEHUS, CBOMCTBA M TPUMEHEHUE CIOMCTBIX
HaHOKOMIIO3UTOB?.

46. IlpuMepsl HCHONB30BAHMS TOJUMEPOB U YIJIEPOJHBIX HAHOTPYOOK B
KOMIIO3ULIMOHHBIX MaTepraiax.

47. KakoBbl CcTaguu TMOJYy4YE€HUS, CBONCTBA W MNPHUMEHEHHE HAHOKOMIIO3UTOB,
COZIEPIKAILMX METAJIIbI WIIH ITOJYIIPOBOIHUKHU

48. KakoBbl cTaiuy MOIy4YEHUs], CBOMCTBA U IPUMEHEHNE HAHOKOMITO3ULIMOHHBIX
MaTepHayioB MOJIY4YaloT Ha OCHOBE OJIOKCOTIOIUMEPORB?

49. KakoBbl CTaguM TOJyYEHHs, CBOWCTBA M NPHUMEHEHHE MOJIEKYJSIPHBIX
KOMIIO3UTOB.

50. Kak mpoBoAsT OTBEpKACHUE CMOJI aMUHAMMU?

51. Kakue TUMbl HEHACHIIIEHHBIX NOJUA(UPHBIX CMOJI Bbl 3HaeTe?

52. Kak oTBepAat0T HEHACKIILIEHHbIE TOJUA()UPHBIE CMOJIBI?

53. Kak knaccupunupyroT KapOOBOJIOKHUTHI?

54. Tlepeuricinute OCHOBHBIE (haKTOPBI, onpeaessitone GUu3uKo — MEXaHUUECKUe
CBOMCTBA apaMUIHBIX BOJIOKHUTOB.

55. KakoBa xuMu4ieckasi CTpyKTypa apaMuJIHbIX BOJIOKOH?

56. KakoBbl NEpPCHEKTHBBI HCIIOIb30BaHWS HAHOMATEPUAIOB W TEXHOJIOTMHA B
MeauuuHe?

57. Ilepeuncnure K1acchl MATPUL KOMIIO3UUIIOHHBIX MATEPUATIOB.

58. B ueM oTnuuue TepMOPEAKTUBHBIX MATpUIl OT TepMoIuiacTuunbix? [IpuBeaure
IIPUMEPBI.
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59. KakoBbl BU/Ibl U CTENIEHb OPUEHTAIIUU HAMIOJTHUTENS! B KOMIO3ULIMSIX?
60. KakoBbI OCHOBHBIE MHMKPOMEXaHHYECKHE AaCHEKThl B3aUMOJICHCTBUS
KoMmoHeHTOB [IKM?

IIpumepsnI BONPOCOB U 33124, HCIOJIb3YeMbIX NP OLlEHKE YPOBHSI 0CBOEHUS
KOMIIETEHIIUH B KATerOpUsX 3HATh, YMEThb, BJIA/I€Th.
Ilonycemecmposas ammecmayus

1. Kakue marepuanbl Ha3bIBAIOTCS MMOJIMMEPHBIMA KOMIO3ULIMOHHBIMU
MaTepuanamu?

2. Kakue mnonuMepHble KOMIO3UIMOHHBIE MaTepuangbl OTHOCAT K
KOMITO3UIIMOHHBIM MaTepHajiaM MEPBOT0 U BTOPOTO NOKOJICHUS?

3. Kakoro THuma HamoOJHUTEIW  HCIOJB3YIOT IPH  MOJYy4YEHUU
apMHUPOBAHHBIX IMOJIUMEPHBIX KOMIO3ULMOHHBIX MAaTEPHAIIOB?

4. Kakue TUIIBI CBS3YIOIIMX UCIOIB3YIOT MPU NOJYyYEHUU apMUPOBAHHBIX

NOJINMEPHBIX KOMITO3UIIMOHHBIX MATEPUAJIOB?

6. Kakue maTepuainbl Ha3pIBAIOT Ipenperamu’?

7. Kakumu ciocobamu nojy4aroT npernperu?

8. B xakoM Bujie npenperu nocTaBiIsIFOTCs OTPEOUTEN0?

9. Uro nmpenctaBigioT co00it (opMbI IpU KOHTAKTHOM (OPMOBaHUH?

10. Mcniosib3yrOT JIM MOPOIIKOBBIE HAIIOJIHUTEIN B METO/I€ KOHTAaKTHOTO

(dopmoBanus?

11. Kakue ™MeTOIbl OTHOCATCS K (OPMOBAHUIO C DBIACTUYECKOM
nuagdparmoii?

12. Yto Takoe snmactudeckas auadparma’?

13. Kak cooTtHOCcATCS TemmepaTypHble KOA(h(UIHMEHTH O00BEMHOTO
pacmpeHus @QopMbl U QOpMyeMOro MOJUMEPHOTO KOMIO3ULIMOHHOTO
Marepuasa’?

Cemecmposas ammecmayusi

14. KakoBbl JOCTOMHCTBA M HEJOCTaTKH METOAOB (HOpMOBaHUS
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEPUAJIOB C DJIACTUYECKOMN auadparmMoit?

15. YUem otnuyaetcst MmeTo 1 (GOPMOBAHUS MOJUMEPHBIX KOMITO3UIIMOHHBIX

MaTepHaJIOB Ha MaTPHUIIE OT METO/A MPSMOTO MPECCOBAHUS?

16. UTo coboli mpeacTaBIIsIeT TUCTOBOM (POPMOBOYHBIN MaTepHai?

17. KakoBbl JOCTOMHCTBA M HEJOCTATKM METOAOB (HOpMOBaHUS
MTOJIMMEPHBIX KOMITO3UITMOHHBIX MaTepHUAIOB Ha MaTpHIie?

18. UYro Takoe HAHOKOMITO3WUTHI, KaKOBBI HMX CBOWCTBAa M 00JaCTH
MIPUMEHEHUSA?

19. Kakue MeTo/1bl TO3BOJISIOT HAOII0aTh HAHOPA3MEPHBIE OOBEKTHI?

20. Kakwe HOBBIE CBOWCTBA ¥  XapaKTEPUCTUKH MPUOOpETaIoT
HAHOCTPYKTYPHPOBAHHbBIE MaTEPHAIIBI?

21. Yem 0OYCTIOBJICHO TOSIBIICHWE HOBBIX CBOWCTB MpU TMEpexoje K
HAHO/IMCIIEPCHBIM CUCTEMaM?

22. Kakue HaHOpa3MepHbIE KOMIIOHEHTHI HCIIONB3YIOTCS B KauyecTBE
HAIOJIHUTEJIEH TTOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepUaJIOB?
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23. Kakue cBOWCTBa MOJUMEPHBIX KOMITO3WIIMOHHBIX MATEPHAIOB U Kak
W3MEHSIOTCS MPY BBEJICHUH HAHOPA3MEPHBIX HAMOJHUTEICH?

24. Kakue yriepoHble HaHOpa3MEpHbIE HAIMOJHUTENN UCTIONB3YIOTCSA?

25. Kak mony4aroT yriaepo/iHble HAaHOpa3MEpHbIC HATIOJIHUTEIN?

26. Kak mnomy4aroT HaHOpa3MEpHbIE HAIlOJHUTEIM U3  CIOUCTBIX
CHUJIINKATOB?

BOITPOCHI 1JISA HIOAI'OTOBKU K OK3AMEHY
[ToaroroBka K 3K3aMeHy MPOU3BOJUTCA 110 MaTepHUaliaM JICKIUH.
. OcHOBHBIE TIOHATHS (PU3UKU TTOJIUMEPOB ¥ HAHOKOMITIO3UTOB
. CtpykTypa noauMmepHbix HaHokoMimo3uToB (ITHK)
. Aucnepcubie HanonHuTenu aia [THK
. HanouacTuisl MmeTaaion
. I'paden, yrnepoansie HAHOTPYOKH, PyJIIICPEHBI M TEXHUYECKUM YTIIEPOT
. YriepoiHbie BOJIOKHA KaK HAMOJHUTEU MOJTUMEPHBIX MaTPHIL
. [TonumepHbIE MaTPUIIBI

. Meroae! nonyuenus [THK

© 00 N O O B W N -

. KoHTakTHBIE SBIIEHNS HA TPAHUIIC TTOTMMED/HATIOTHUTE

10. MOJIEKVYJIAAPHBIE ITHK

11. Tennoguznueckue cBoiicTBa noaumepo u [THK

12. Mexanndeckue cBoiictBa ITHK

13. ®a3oBbIe Mepexo/abl MO BO3ICHCTBHEM MEXaHMYECKUX HArPy30K
14. Bapsepusbie cBoiicTBa [THK

15. Ucnionb3oBanue [THK

VIIl. Tlepeuyenb mnegaroru4eckux M HUHMPOPMANMOHHBIX TEXHOJIOTHIA,
HCIOJIb3YyeMbIX MPH OCYILIEeCTBJEHHH O00pa30BaTejJbLHOI0 Mpomecca 1o
AUCHUIJIMHE, BKJKOYasi IMepedeHb TMPOrpaMMHOr0 odecneyeHusi U
HH(OPMALMOHHBIX CIIPABOYHBIX cHUCTEM (110 HEOOXOIMMOCTH)

Microsoft Office 365 pro plus
Microsoft Windows 10 Enterprize

Google Chrome
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1X. MartepuajibHO-TEXHHYECKAS

0a3a,

00pa3oBaTeIbHOIO MpoIecca Mo JUCHUTLIHHE

Heo0XoauMAast

JIsA OCYHICCTBJICHUA

HauMenoBanue OCHALLIEHHOCTD CIEeHAILHBIX IlepeyeHb JMIIEH3MOHHOTO
noMeumeHuii noMeleHuii 1 moMemeHuii 1J1s MPOIrPaMMHOI0 00ecTIeYeHH .
CaMOCTOSITEJIbHOM PadoThI PexBHU3UTBI
NMOATBEPKAAIOIIET0
JOKYMEHTA
NlekLmoHHas 1. ITpoexTop Panasonic PT-VW340ZE | Adobe Acrobat Reader DC —
C IPOCKITMOHHBIM SKPAaHOM OecIuiaTHO

ayantopua N2 227
(170002 Teepckas
061, 1. TBeps,
CazoBblvi nep., 4.
35)

2. HoytOyk (1epeHocHoi)

3. KomrutekT yueOHoM mebenu Ha 60

IIOCaa0YHBIX MECT

Microsoft Windows 10
Enterprise - Akt npuema-
nepeaaun Ne 369 ot 21 uroins
2017

Kaspersky Endpoint Security
10 it Windows — AKT Ha
nepenauy npas Ne2129 or 25
OoKTs0ps 2016 T.

Google Chrome — 6ecrutatHo
MS Office 365 pro plus -
AKT npuema-nepenayu Ne
369 ot 21 urons 2017

IHomemenus 1y CaMOCTOSATEIbHOM PAadOThI:

HaunmeHoBaHue OCHAIIEHHOCTh MOMEeIeH Ui ISt IlepeyeHb JUIEH3HOHHOTO
MOMelIeHu i CaMOCTOSITe/IbHOI padoThI MPOTrPaMMHOI0 00ecTIeYeH .
PexBu3uTHI
NMOATBEP:KAAKIIEr0 TOKYMEHTA
ITomeneHue s | 1. Komnerorep RAMEC STORM Adobe Acrobat Reader DC -
CaMOCTOSTENbHON C2D 4600/160Gh/ 256mB/DVD- OecruiatHo
paboThI, y4eOHast | RW +Momnwutop LG TFT 17" Cadence SPB/OrCAD 166 -
ayAUTOPHs JUIRL | [ 1753S-SF — 12 T locynapcTBeHHbI  KOHTPAKT — Ha
IPOBE/ICHUS 3aHATUH | o My THME THHAHBIH KOMITITEKT MIOCTaBKY JmueHsncl)gg{Lm
JICKITAOHHOTO ~ THIIA, . HPOrPaMMHBIX  [IPOYKTOB -
sansTHl ﬁle@mm knacea (RApHART N2 2) | g ot 15.06.2009
poektop Casio XJ-M140,
CEeMHUHAPCKOT0 THIIA, . . Google Chrome - OecruiatHo
KypPCOBOTO HACTCHHBIA MPOEKI. SKpan Lumien | j /"sE pevelopment Kit 8 Update
MIPOCKTHPOBAHHUS 180*180. Hoyroyx Dell N4050. 45 (64-hit) - OecriaTHO
(BBITIOJTHEHHS cymKka 15,6, Mpmub Kaspersky Endpoint Security 10 s
KypcoBbIXx  pa6or), | 3- Kommyrarop D-Link Windows — AxT Ha mepenaqy mpas
IPYIIIOBBIX u | 10/100/1000mbps 16-potr DGS- Ne2129 or 25 oxrsiops 2016 .
WHIUBUIYATBHBIX 1016D Lazarus 140 -  OecruiatHO
KOHCYJIbTAIUH, 4. Buneoxamepa IP-FALCON EYE | Lego MINDSTORM EV3 -
TEKyIEero KoHTpons | FE-IPC-BL200P, OnJlaiin Tpeiin | OecruiatHo
U TIPOMEXYTOUHOH | OO0 Mathcad 15 MO010 - Akt
aTTecTalnu, 5. Bugeokamepa IP-FALCON EYE | TPEIIOCTaB/eHHS Mpas MC00000027
MPAKTHKH, FE-IPC-BL200P, OnJlaiin Tpeiin | T 16.09.2011
KommnbroTepHbIit 000 MATLAB R2012b -  Axr
KJ1acc (pU3HKO- npenocraieHys rnpas Ne Us000311
TEXHHUYECKOT'O 6. HeMOHCTpaHI/IOHHoe oT 25.09.2012
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¢bakynbTeTa.
Komnerorepnas
nabopaTopus
POOOTOTEXHUYECKHIX
cucteMm Neda
(170002 Tepckas
o0, r. TBepb,
Canossrii iep., a. 35)

obopynoBaHue
«LegoMidstormsEV3»

KOMIIJIICKT

7. KomrmuiekT yueOHOM MeOenn

Microsoft Express Studio 4 -
OecruiaTHO

MiKTeX 29 -  GecruiatHo
MPICH 64-bit -  GecruiatHO
MSXML 4.0 SP2 Parser and SDK -
OecruiaTHO

Microsoft Windows 10 Enterprise -
Akt npuema-niepeaun Ne 369 ot 21
HIOJIS 2017
MS Office 365 pro plus - Akr
npuema-neperaan Ne 369 or 21
ntons 2017
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X. CBenenusi 00 00HOBJIEHUH padoUeil MPOrpaMMbI THCHHUIIINHBI

OO0OHOBJIEHHBIH
N JlaTa ¥ IPOTOKOJI
pasnes padoueii
Ne . 3aceaHusd,
NPOrpamMMbl Onucanue BHeCEeHHbIX U3MEHEHU
ILIL. YTBepPAUBIIETO
AUCHMILINHBI
U3MEHEeHUS
(MmonxyJis)
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